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(57) ABSTRACT

A method of cleaning a contact surface on an integrated
circuit module using a slotted, complementary-dual-housing
mechanical cleaning apparatus. The cleaning apparatus
includes a spring-actuated device and a replaceable cleaning
cloth.
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SPRING ACTUATED SLOTTED DIMM
CONTACT CLEANING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to a method for
cleaning electrical contacts on a packaged integrated circuit
module in order to prevent interference with performance and
to prevent system failures. More specifically, the method
includes providing a mechanical cleaning device having a
spring-loaded pressure adjustment screw and a replaceable
and movable cleaning strip for cleaning components such as
a dual in-line memory module (DIMM) or other near chip
scale or chip scale packages, that have enhanced reliability for
high speed memory applications.

2. Description of the Related Art

In an integrated circuit (IC) chip manufacturing environ-
ment, there are commodities or parts which may be
assembled on a cleanroom floor. Some of these commodities,
for example, tabbed DIMMs and other parts having a gold tab
interfaces, collect dirt and debris on a contact surface which
subsequently interferes with performance of the part. This
interference may result in poor performance and system fail-
ures. Examples of malfunctions on tabbed DIMMs are reseat
issues, initial memory load (IML) customer engineer (CE)
errors and other functional problems.

Analysis of troubleshooting results from these manufac-
turing parts shows significant amounts of contaminants on the
contact surfaces, which implies that the part may have not
undergone a cleaning process. One method of cleaning
DIMMs is using isopropyl alcohol (IPA) with wipes or cloths,
or employing solvents via swab-type methods, or employing
hand-held cleaning, polishing or burnishing tools. However,
these methods may be impractical in a manufacturing envi-
ronment because they are awkward and the process may not
easily be accomplished. In addition, alcohol-based solutions
can detrimentally affect the life of the more sensitive, internal
working components of these parts. For example, repeated
cleaning with an alcohol-based solution can adversely affect
the male contact surfaces. Moreover, bulk shipping of alco-
hol-based solutions can often be difficult and may require
special permits and/or less than efficient shipping methods
due to certain countries classifying alcohol-based solutions as
hazardous or unsafe substances.

SUMMARY OF THE INVENTION

The present invention provides for a method for cleaning a
contact surface of an electronic part such as an integrated
circuit module. More specifically, the method includes pro-
viding a slotted, complementary-dual-housing mechanical
cleaning apparatus which is simple to use and efficient in
providing a clean contact surface for a DIMM without com-
promising the integrity ofthe internal working components of
the electronic part. The apparatus is scalable/configurable to
a variety of memory card widths.

One embodiment of the present invention includes a slot-
ted, complementary-dual-housing mechanical spring-actu-
ated cleaning apparatus, containing a moveable/replaceable
cleaning cloth/strip that will wipe a contact surface clean. A
memory card such as a tabbed DIMM card is inserted into a
cleaning slot having tension adjustment capabilities and tabs
of the DIMM card are wiped through the slot. Alternatively,
the cleaning apparatus is used to wipe the tabs of the DIMM
card.
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A spring-loaded adjustment clamp on the cleaning appa-
ratus applies an adequate wipe pressure for effective cleaning.

In another embodiment of the present invention, the clean-
ing apparatus further includes a magnetic closure for housing
replacement cleaning strips to optimize maintenance time.

In another embodiment of the present invention, the clean-
ing apparatus further includes reservoirs thereon for adding a
cleaning agent, lubricant or solvent to the electrical contacts
on the integrated circuit module.

A method of cleaning electrical contacts on an integrated
circuit module using a slotted, complementary-dual-housing
mechanical cleaning apparatus comprising a spring-actuated
tension adjustment mechanism, a wipe top holder/tension
adjustment area, a tension/adjustable cleaning area, a wipe
opening, a wiping cloth, a wipe lock, a plurality of cleaning
head alignment pins, a plurality of cleaning head holes, a
magnet, and a reservoir, the method comprising:

loading an integrated circuit module having a first surface
and a second surface onto the slotted, complementary-dual-
housing mechanical cleaning apparatus, the integrated circuit
module having a first plurality of electrical contacts providing
a first cleaning substrate disposed on the first surface and
having a second plurality of electrical contacts providing a
second cleaning substrate disposed on the second surface;

inserting the wipe cloth into the wipe opening along the
tension/adjustable cleaning area such that it is secured in the
wipe top holder/tension adjustment area, and filling the res-
ervoir with a cleaning agent;

inserting the integrated circuit module into the tension/
adjustable cleaning area such that the first plurality of elec-
trical contacts are capable of contacting the wiping cloth by
moving along a predetermined wiping path;

fastening the wipe lock and tightening the spring-actuated
tension adjustment mechanism such that the magnet, the plu-
rality of cleaning head alignment pins and the plurality of
cleaning head alignment holes maintain the slotted, comple-
mentary-dual-housing mechanical cleaning apparatus in a
pressure-coupled state;

contacting the first cleaning substrate with the wiping
cloth;

moving the integrated circuit module through the predeter-
mined wiping path such that at least one electrical contact on
the first cleaning substrate is cleaned and decontaminated;

unfastening the wipe lock and loosening the spring-actu-
ated tension adjustment mechanism such that the magnet, the
plurality of cleaning head alignment pins and the plurality of
cleaning head alignment holes no longer maintain the slotted,
complementary-dual-housing mechanical cleaning apparatus
in a pressure-coupled state;

removing the integrated circuit module from the tension/
adjustable cleaning area;

reorienting and re-inserting the integrated circuit module
into the tension/adjustable cleaning area such that the second
surface is oriented so that the second plurality of electrical
contacts are capable of contacting the wiping cloth by moving
along a predetermined wiping path;

fastening the wipe lock and tightening the spring-actuated
tension adjustment mechanism such that the magnet, the plu-
rality of cleaning head alignment pins and the plurality of
cleaning head alignment holes maintain the slotted, comple-
mentary-dual-housing mechanical cleaning apparatus in a
pressure-coupled state;

contacting the second cleaning substrate with the wiping
cloth;

moving the integrated circuit module through the predeter-
mined wiping path such that at least one electrical contact on
the second cleaning substrate is cleaned and decontaminated;
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unfastening the wipe lock and loosening the spring-actu-
ated tension adjustment mechanism such that the magnet, the
plurality of cleaning head alignment pins and the plurality of
cleaning head alignment holes no longer maintain the slotted,
complementary-dual-housing mechanical cleaning apparatus
in a pressure-coupled state; and

removing the integrated circuit module from the tension/
adjustable cleaning area.

Furthermore, embodiments of the present invention can be
directed to a system and associated apparatuses which are
automated instead of manual where servers and processors
are used. In addition, embodiments of the present invention
can also be implemented as a program causing a computer to
execute the above-described method. The program can be
distributed via a computer-readable storage medium such as a
CD-ROM.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flowchart of a method according to an embodi-
ment of the invention.

FIG. 2 is a detailed view of a slotted, complementary-dual-
housing mechanical cleaning apparatus according to another
embodiment of the invention.

FIG. 3 is an assembled view of the apparatus according to
FIG. 2.

FIG. 41s an assembled side view of the apparatus according
to FIG. 2.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

In the description that follows, numerous details are set
forth in order to provide a thorough understanding of the
present invention. [t will be appreciated by those skilled in the
art that variations of these specific details are possible while
still achieving the results of the present invention. Well-
known elements and processing steps are generally not
described in detail in order to avoid unnecessarily obscuring
the description of the present invention.

In the drawings accompanying the description that follows,
often both reference numerals and legends (labels, text
descriptions) may be used to identify elements. If legends are
provided, they are intended merely as an aid to the reader, and
should not in any way be interpreted as limiting.

Referring to Figures, the method of cleaning electrical
contacts on an integrated circuit module using a slotted,
complementary-dual-housing mechanical cleaning apparatus
is shown in the flowchart in FIG. 1.

In step 101 an integrated circuit module (not shown) is
loaded onto a slotted, complementary-dual-housing
mechanical cleaning apparatus 200/210 (FIG. 2, detailed
view), 300/310 (FIG. 3, assembled view) and side view
shown in FIG. 4. Next, in step 103 a wipe cloth (not shown) is
inserted into a wipe opening/slot 201/211/401 along a ten-
sion/adjustable cleaning area 207 and secured in a wipe top
holder/tension adjustment area 205/215 and a cleaning agent
(not shown) is placed in the reservoir 7. The wipe top holder/
tension adjustment area 205/215 includes a holding screw
8/18 and a wipe holder 9/19. However, the order of steps 101
and 103 are interchangeable.

In step 105, the integrated circuit module is inserted into
the tension/adjustable cleaning area 207 so a first plurality of
electrical contacts (not shown) can be contacted by the wiping
cloth (not shown) by moving the integrated circuit module
along a predetermined wiping path. Next, in step 107, the
wipe lock 209/219 is fastened with holding screw 8/18 and a
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spring-actuated tension adjustment mechanism 203/213 is
tightened with set screw 1/11 so that a magnet 403/413, a
plurality of cleaning head alignment pins 211/405/415 and a
plurality of cleaning head alignment holes 221 maintain the
slotted, complementary-dual-housing mechanical cleaning
apparatus 200/210 in a pressure-coupled state. The tension
adjustment mechanism 203/213 also includes a metal flat
2/12, a spring 3/13, a spring housing 4/14 a cleaning bar
detent 5/15, a cleaning bar 6/16 and a cleaning agent reser-
voir/port 7/17. The magnet 403/413 also provides a housing
for enclosing replacement cleaning cloths.

In step 109, a first cleaning substrate of the integrated
circuit module (not shown) is contacted with the wiping cloth
(not shown) and moved through the predetermined wiping
path so at least one electrical contact on the first cleaning
substrate is cleaned and decontaminated in step 111.

In step 113, the wipe lock 209/219 is unfastened and the
spring-actuated tension adjustment mechanism 203/213 is
loosened such that the magnet 413, the plurality of cleaning
head alignment pins 211/405/415 and the plurality of clean-
ing head alignment holes 221 no longer maintain the slotted,
complementary-dual-housing mechanical cleaning apparatus
200/210 in a pressure-coupled state.

Next, the integrated circuit module is removed from the
tension/adjustable cleaning area 207 in step 115. In order to
clean the other substrate, the integrated circuit module is
reoriented and re-inserted the into the tension/adjustable
cleaning area 207 in step 117 such that the second surface is
oriented so that a second plurality of electrical contacts can
contact the wiping cloth by moving along a predetermined
wiping path.

In step 119, the wipe lock (not shown) is fastened and the
spring-actuated tension adjustment mechanism is tightened
such that the magnet 413, the plurality of cleaning head
alignment pins 211/405/415 and the plurality of cleaning
head alignment holes 221 maintain the slotted, complemen-
tary-dual-housing mechanical cleaning apparatus 200/210/
300/310 in a pressure-coupled state.

Next, in step 121 the second cleaning substrate is contacted
with the wiping cloth and moved through the predetermined
wiping path such that at least one electrical contact on the
second cleaning substrate is cleaned and decontaminated.

In step 123, the wipe lock 209/219 is unfastened and the
spring-actuated tension adjustment mechanism 203/213 is
loosened such that the magnet 413, the plurality of cleaning
head alignment pins 211/405/415 and the plurality of clean-
ing head alignment holes 221 no longer maintain the slotted,
complementary-dual-housing mechanical cleaning apparatus
200/210, 300/310 in a pressure-coupled state. Then, in step
125, the integrated circuit module is removed from the ten-
sion/adjustable cleaning area 207.

Although three (3) cleaning head alignment pins/holes are
shown, the number may be different depending on the size or
type of commodity being cleaned which comes within the
purview of the present invention and, a determining of the
amount of pressure required to adequately remove the con-
taminants.

One portion 200/300 and other portion 210/310 are releas-
ably attached by cleaning head alignment pins 211/405/415,
cleaning head holes 221, and magnet 413. The slotted,
complementary-dual-housing mechanical cleaning apparatus
200/210/300/310 accommodates a variety of contact/connec-
tor sizes using the tension adjustment mechanism 203/213.

The wipe cloth (not shown) is releasably attached to the
wipe top holder/tension adjustment 205/215 using holding
screw 8/18 and wipe lock 209/219. The wiping cloths (not
shown) may be composed of any suitable mildly abrasive
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cloth. Also, the cloth selected is able to absorb a liquid or a
contact cleaner material, if desired, and to effectively clean
the tabs, leads, pins, terminals, magnetic strips, and the like,
of'a piece of electronic material. However, the cleaning mate-
rial is not abrasive and, use of liquid cleaner is not required.
The replaceable and movable cleaning cloth may be made
from any anti-static and dry material. Cleaning agents are
added on the contact surface, but not integrated into the cloth.

In operation, a commodity, such as a tabbed DIMM (not
shown) is inserted into the tension/adjustable cleaning area
207. The tabbed DIMM is moved along a predetermined
wiping path such that the tabs make contact with the wiping
cloth to clean and decontaminate the tabs. When, after use, the
wiping cloth (not shown) has deteriorated, or itself has
become contaminated with dust, dirt, oil and other debris,
another wiping cloth may be inserted into wipe opening/slot
201/211/401. Alternatively, the cleaning device may be
moved along a predetermined wiping path rather than moving
the electronic part to effect cleaning.

It is not beyond the scope of the present disclosure to
manufacture the slotted, complementary-dual-housing
mechanical cleaning apparatus 200/210, 300/310 in other
known shapes or to use the cleaning apparatus to clean other
electronic equipment using the spring-loaded pressure adjust-
ment screw 1/11. As can be appreciated and by way of
example, the cleaning apparatus can be shaped to clean
memory modules, data cards, smart cards, and the like due to
the controlled elasticity and pressure of the tension adjust-
ment mechanism 203/213.

While contact tabs have been discussed, other clean board
electrical contacts may be used such as a DIMM socket,
DIMM slot, a memory or PCI card, and other sockets, slots or
card or parts with outwardly exposed connecting tabs or
electrical contacts. Such alternatives will be apparent to those
of ordinary skill in the art.

While an embodiment of the invention has been described
in terms of disclosed embodiments, those skilled in the art
will recognize that the invention can be practiced with modi-
fication within the spirit and scope of the appended claims.

What is claimed is:

1. A method of cleaning electrical contacts on an integrated
circuit module using a slotted, complementary-dual-housing
mechanical cleaning apparatus comprising a spring-actuated
tension adjustment mechanism, a wipe top holder/tension
adjustment area, a tension/adjustable cleaning area, a wipe
opening, a wiping cloth, a wipe lock, a plurality of cleaning
head alignment pins, a plurality of cleaning head holes, a
magnet, and a reservoir, the method comprising:

loading an integrated circuit module having a first surface

and a second surface onto the slotted, complementary-
dual-housing mechanical cleaning apparatus, the inte-
grated circuit module having a first plurality of electrical
contacts providing a first cleaning substrate disposed on
the first surface and having a second plurality of electri-
cal contacts providing a second cleaning substrate dis-
posed on the second surface;
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inserting the wipe cloth into the wipe opening along the
tension/adjustable cleaning area such that itis secured in
the wipe top holder/tension adjustment area and filling
the reservoir with a cleaning agent;

inserting the integrated circuit module into the tension/
adjustable cleaning area such that the first plurality of
electrical contacts are capable of contacting the wiping
cloth by moving along a predetermined wiping path;

fastening the wipe lock and tightening the spring-actuated
tension adjustment mechanism such that the magnet, the
plurality of cleaning head alignment pins and the plural-
ity of cleaning head alignment holes maintain the slot-
ted, complementary-dual-housing mechanical cleaning
apparatus in a pressure-coupled state;

contacting the first cleaning substrate with the wiping
cloth;

moving the integrated circuit module through the predeter-
mined wiping path such that at least one electrical con-
tact on the first cleaning substrate is cleaned and decon-
taminated;

unfastening the wipe lock and loosening the spring-actu-
ated tension adjustment mechanism such that the mag-
net, the plurality of cleaning head alignment pins and the
plurality of cleaning head alignment holes no longer
maintain the slotted, complementary-dual-housing
mechanical cleaning apparatus in a pressure-coupled
state;

removing the integrated circuit module from the tension/
adjustable cleaning area;

reorienting and re-inserting the integrated circuit module
into the tension/adjustable cleaning area such that the
second surface is oriented so that the second plurality of
electrical contacts are capable of contacting the wiping
cloth by moving along a predetermined wiping path;

fastening the wipe lock and tightening the spring-actuated
tension adjustment mechanism such that the magnet, the
plurality of cleaning head alignment pins and the plural-
ity of cleaning head alignment holes maintain the slot-
ted, complementary-dual-housing mechanical cleaning
apparatus in a pressure-coupled state;

contacting the second cleaning substrate with the wiping
cloth;

moving the integrated circuit module through the predeter-
mined wiping path such that at least one electrical con-
tact on the second cleaning substrate is cleaned and
decontaminated;

unfastening the wipe lock and loosening the spring-actu-
ated tension adjustment mechanism such that the mag-
net, the plurality of cleaning head alignment pins and the
plurality of cleaning head alignment holes no longer
maintains the slotted, complementary-dual-housing
mechanical cleaning apparatus in a pressure-coupled
state; and

removing the integrated circuit module from the tension/
adjustable cleaning area.
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